Ligand-dependent inhibition and reversal of tau filament formation.
Alzheimer's disease is defined in part by the intraneuronal accumulation of filaments comprised of the microtubule associated protein tau. Because animal model studies suggest that a toxic gain of function accompanies tau aggregation in neurons, selective pharmacological inhibitors of the process may have utility in slowing neurodegeneration. Here, the properties of a candidate small molecule inhibitor of tau fibrillization, 3-(2-hydroxyethyl)-2-[2-[[3-(2-hydroxyethyl)-5-methoxy-2-benzothiazolylidene]methyl]-1-butenyl]-5-methoxybenzothiazolium (N744), were characterized in vitro using transmission electron microscopy. N744 inhibited arachidonic acid-induced aggregation of full-length, four-repeat tau protein at substoichiometric concentrations relative to total tau and with an IC(50) of approximately 300 nM. Inhibition was accompanied by a dose-dependent decrease in the number concentration of filaments, suggesting that N744 interfered with tau filament nucleation. Stoichiometric concentrations of N744 also promoted tau disaggregation when added to mature synthetic filaments. Disaggregation followed first-order kinetics and was accompanied by a steady decrease in filament number, suggesting that N744 promoted endwise loss of tau molecules with limited filament breakage. N744 at substoichiometric concentrations did not inhibit Abeta and alpha-synuclein aggregation, indicating it was tau selective under these conditions. Because of its activity in vitro, N744 may offer a pharmacological approach to the role of tau fibrillization in neurodegeneration.